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Microbots deliver 
the goods
B
y combining two not-so-efﬁ  cient DNA 
delivery systems into one, Demir Akin, 
Rashid Bashir (Purdue University, 
Indiana), and colleagues have engineered 
super efﬁ  cient, DNA-delivering “microbots.”
Viruses, bacteria, and nanoparticles are 
used to deliver DNA to cells. But when used in 
the body, each delivery vehicle has its limita-
tions. Nanoparticles have the advantage of 
delivering large copy numbers of DNA mole-
cules. But because of their size and limited 
targeting ability, they cannot access tissues 
effectively and thus have a poor efﬁ  ciency.
Bacteria, on the other hand, are inefﬁ  cient 
DNA carriers that can hold only one copy of the 
DNA cargo per cell. However, bacteria are ac-
tive microorganisms and can penetrate solid tu-
mors—particularly tricky tissue for passive viral or 
nanoparticle vectors to access, explains Bashir.
Now, Akin et al. have developed a system 
whereby active bacteria carry nanoparticles as 
cargo, thus yielding the beneﬁ  ts of both previ-
ous systems. The team calls them microbots.
Microbots delivered DNA-covered nanopar-
ticles with high efﬁ  ciency into a variety of cancer 
cell lines in culture and into mouse organs in vivo. 
Microbot-managed gene expression was much 
stronger that that achieved by either system 
alone, and the efﬁ  ciency of transfection in cell 
lines was found to be twice as high.
The team is now planning to knock out 
the pathogenic genes of the carrier bacteria 
they use to make these microbots safe and to 
limit their infectivity to speciﬁ  c tissue locations, 
such as tumors.
Reference: Akin, D., et al. 2007. Nat. Nanotech. 
doi:10.1038/nnano.2007.149. 
Eat to compete
I
f two cell types in a chimeric animal are unevenly matched, the stronger 
cell type may take over. How do they do it? Wei Li and Nicholas Baker 
(Albert Einstein College of Medicine, New York, NY) report that the 
big brutes eat their weakling competitors alive!
Cell competition, in which one cell type has a growth advantage, exists in 
chimeric animals. Until recently, it was assumed that the weaker cell died due 
to an inability to compete for nutrients and/or growth factors. In fact, as Li and 
Baker now show, the stronger cell type actively kills the weaker by eating it.
In fl  y chimeras that consisted of wild-type cells together with weaker 
mutant “minute” cells, Li and Baker spotted that dying minute cells were 
almost always inside wild-type cells. To see whether this apparent 
engulfment was necessary for competition, the researchers examined fl  ies 
that lacked known engulfment genes. Sure enough, in chimeras with 
larger cells that lacked these genes, both engulfment and competition were 
prevented the minute cells survived.
The next step is to decipher what characterizes minute cells, such that 
wild-type cells recognize them as dinner.
Reference: Li, W., and N. Baker. 2007. Cell. 129:1215–1225.
Migrating neurons keep their 
limbs tucked in
N
eurons with overly long axons and 
dendrites can’t migrate, report Inma 
Cobos, Ugo Borello, and John Ru-
benstein (University of California, San Fran-
cisco, CA).
Cortical interneurons migrate to their 
adult location in the cortex during embryo-
genesis. It has been known for some time 
that the transcription factors Dlx1 and Dlx2 
control this migration, but just how they man-
age it was unclear.
Dlx1/2 are normally expressed at high 
levels in new interneurons and gradually reduce 
to low levels in postmigratory cells. Cobos et al. 
show that young interneuron precursors taken 
from mice lacking Dlx1/2 have much longer 
neurites (axons and dendrites) than their wild-
type counterparts. The overly long neurites were 
associated with increased expression of several 
cytoskeleton regulatory genes.
The team showed that PAK3 kinase, one 
of these regulators, was expressed at almost 
undetectable levels in newborn and migrating wild-type precursor inter-
neurons. Its expression rose to high levels once interneurons reached the 
cortex. Suppression of PAK3 with siRNA in the Dlx mutant interneuron 
precursors led to shorter neurites and partly restored migratory ability.
In addition to their migratory defects, Dlx mutant interneurons were 
also prone to apoptosis. The researchers are currently investigating 
other Dlx target genes to determine how, if at all, interneuron survival is 
linked to migration.
Reference: Cobos, I., et al. 2007. Neuron. 54:873–888.
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With shorter neurites, wild-
type interneuron precursors 
(top) migrate more easily 
than gangly Dlx1/2 
mutants (bottom).
Bacteria (blue) carrying nanoparticle cargos (green) 
are efﬁ  cient DNA dwellers.